‘?IranArze e g0y Olyie

S5 @l @3 plmajl (il e gy Avalis
; lie I Olgis
A COPMARISON OF PARTICLE SWARM;

OPTIMIZATION AND THE GENETIC ALGORITHM
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PSO versus GA

Particle Swarm Optimization

In this study, the basic PSO algorithm that is described in Reference 4 is implemented. The basic
algorithm is first described, followed by a discussion on side and functional constraint handling, and
finally, a discrete version of the algorithm is presented. It should be noted that while the GA is inherently
discrete, i.e. it encodes the design variables into bits of 0's and 1's, therefore it easily handles discrete
design variables, PSO is inherently continuous and must be modified to handle discrete design variables.
The basic PSO algorithm consists of three steps, namely, generating particles' positions and velocities,
velocity update, and finally, position update. Here, a particle refers to a point in the design space that
changes its position from one move (iteration) to another based on velocity updates. First, the positions, i
xk , and velocities, | vk , of the initial swarm of particles are randomly generated using upper and lower
bounds on the design variables values, xmin and xmax , as expressed in Equations 1 and 2. The positions
and velocities are given in a vector format with the superscript and subscript denoting the ith particle at
time k . In Equations 1 and 2, rand is a uniformly distributed random variable that can take any value
between 0 and 1. This initialization process allows the swarm particles to be randomly distributed across
the design space. Formula 1,2
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